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ABSTRACT 

L i n e a r  d i s c r i m i n a n t  f u n c t i o n  a n a l y s i s  o f  s c a l e  p a t t e r n s  o f  age 1.3 sockeye 
salmon (Oncorhynchus nerka) and age compos i t i on  da ta  o b t a i n e d  f rom t h e  
escapements and commercial ca tches i n  Lynn Canal ( D i s t r i c t  55) ,  Southeast-  
e r n  Alaska p rov ided  t h e  b a s i s  f o r  a p p o r t i o n i n g  t h e  c a t c h  i n t o  i t s  component 
runs  o f  C h i l k a t  and C h i l k o o t  Lakes. The t o t a l  r e t u r n  o f  sockeye salmon t o  
Lynn Canal i n  1981 was 260,784 o f  wh ich  93,323 were ha rves ted  and 167,461 
escaped t o  spawn. The r e t u r n  o f  sockeye salmon o f  Chi1 k a t  Lake o r i g i n  was 
133,045 o f  wh ich  48,956 (36.8%) were ha rves ted  and 84,089 escaped t o  spawn. 
The r e t u r n  o f  sockeye salmon o f  C h i l k o o t  Lake o r i g i n  was 127,739 o f  wh ich  
44,367 (34 .9%)  were ha rves ted  and 83,372 escaped t o  spawn. 



INTRODUCTION 

The D i s t r i c t  15 d r i f t  g i  l l n e t  f i s h e r y  opera tes  i n  those  wa te rs  o f  Lynn Canal, 
Southeast  Alaska n o r t h  o f  L i t t l e  I s l a n d  ( F i g u r e  1 ) .  Whi le a l l  f i v e  spec ies  
o f  P a c i f i c  salmon (Oncorhynchus sp. ) a r e  harvested,  t h e  f l e e t  t a r g e t s  on 
sockeye salmon (0 ,  nerka) f rom June th rough  l a t e  August. Dur ing  t h e  p e r i o d  
1970 t o  1980 t h e  f i s h e r y  harvested between 18,388 and 193,701 each yea r .  
The average annual h a r v e s t  f o r  t h i s  same p e r i o d  was 112,808. Sockeye salmon 
harvested i n  Lynn Canal o r i g i n a t e  f rom t h e  C h i l k o o t  Lake and C h i l k a t  Lake 
systems. The geography o f  Lynn Canal coup led w i t h  s i m i l a r  m i g r a t o r y  t i m i n g  
of  these two runs  r e s u l t s  i n  a  mixed s t o c k  f i s h e r y .  

E s t i m a t i o n  o f  t h e  numbers o f  f i s h  ha rves ted  by r u n  i s  e s s e n t i a l  t o  sound man- 
agement. Catch appor t ionment  o f  t h e  r u n  coup led w i t h  escapement counts  p ro -  
v i d e  es t ima tes  o f  t o t a l  r e t u r n  by  brood yea r .  T o t a l  r e t u r n  es t ima tes  can 
subsequent ly  be used t o  model spawner - rec ru i t  r e l a t i o n s h i p s ,  t o  e s t i m a t e  
optimum escapement requ i rements ,  and t o  f o r e c a s t  r u n  s i z e .  

The purpose o f  t h i s  r e p o r t  i s  t o  p r o v i d e  es t ima tes  o f  t h e  ca tch ,  escapement, 
and t o t a l  r e t u r n  by age c l a s s  f o r  t h e  sockeye salmon r e t u r n i n g  t o  t h e  C h i l k a t  
and Chi1 koo t  Lake systems i n  1981. Prev ious s t u d i e s  by  Bergander (1974) 
demonstrated t h e  f e a s i  b i  1 i t y  o f  i d e n t i f y i n g  Chi 1  k a t  and Chi 1 k o o t  sockeye 
salmon u s i n g  c i r c u l i  counts  and s i z e  o f  t h e  f r e s h w a t e r  zone i n  a  dichotomous 
key. We used a  combinat ion  o f  l i n e a r  d i s c r i m i n a n t  f u n c t i o n  a n a l y s i s  of s c a l e  
p a t t e r n s  and age c o n ~ p o s i t i o n  da ta  t o  e s t i m a t e  t h e  c o n t r i b u t i o n  o f  each r u n  t o  
t h e  ca tch .  

METHODS 

Numbers o f  F i s h  

Catch s t a t i s t i c s  r e p o r t e d  i n  t h i s  paper were o b t a i n e d  f rom p r e l i m i n a r y  d a t a  
on t h e  h a r v e s t  o f  sockeye salmon i n  D i s t r i c t  15 as o f  11 December 1981. 

Est imates  o f  t h e  escapement t o  each r i v e r  were o b t a i n e d  by v i s u a l l y  c o u n t i n g  
the  number of  f i s h  th rough  w e i r s .  The C h i l k a t  R i v e r  w e i r  opera ted f rom 12 
June th rough  22 October.  Dur ing  t h e  p e r i o d  6-9 September s i l t  laden T s i r k u  
R i v e r  f l o o d  water  en te red  t h e  C h i l k a t  Lake s lough and prevented coun t ing .  
We b e l i e v e  t h a t  t h e  m i g r a t i o n  was a t  a  v e r y  low l e v e l  d u r i n g  t h i s  p e r i o d  
and e s t i m a t e d  t h a t  app rox ima te l y  150 f i s h  p e r  day may have en te red  t h e  l a k e  
uncounted. The C h i l k o o t  R i v e r  w e i r  was i n  o p e r a t i o n  from 70 June through E 
September. F lood ing  wa te rs  d u r i n g  t h e  p e r i o d  21-22 August r e s u l t e d  i n  no 
counts .  For t h i s  2 day p e r i o d  we es t ima ted  t h e  m i g r a t i o ~  based upon t h e  
average o f  t h e  counts  made on t h e  two p reced ing  and f o l l o w i n g  days. 

Age Composi t ion 

Examinat ion o f  s c a l e  samples p r o v i d e  age i n f o r m a t i o n  o f  f i s h  i n  t h e  c a t c h  and 
escapement. Samples were c o l l e c t e d  on t h e  l e f t  s i d e  o f  t h e  f i s h  approx ima te l y  
two rows above t h e  l a t e r a l  l i n e  and on t h e  d iagona l  row downward f rom t h e  



Figure 1. Map of Lynn Canal with inset of Southeastern Alaska. 
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p o s t e r i o r  i n s e r t i o n  of t h e  d o r s a l  f i n  ( I  .N .P.F.C. 1961 ) .  Scales were mounted 
on gum cards  and impress ions were made i n  c e l l u l o s e  a c e t a t e  ( C l u t t e r  and 
Whi t e s e l  1956). Ages were recorded i n  European1 n o t a t i o n .  

Scale sanples were c o l l e c t e d  f rom t h e  commercial c a t c h  f o r  each f i s h i n g  p e r i o d  
f rom 15 June th rough  2 September and an age compos i t i on  was computed f o r  each. 
Catches made a f t e r  t h i s  d a t e  were sma l l  and d i d  n o t  j u s t i f y  t h e  c o s t  o f  
sampling. We, the re fo re ,  ass igned t h e  same age compos i t i on  t o  catches made 
a f t e r  2 September as was computed f o r  t h e  p e r i o d  31 August - 2 September. 

Sca le  samples were c o l l e c t e d  f rom f i s h  cap tu red  a t  t h e  C h i l k a t  and C h i l k o o t  
R i v e r  w e i r s  by d i p n e t t i n g  and w i t h  f y k e  t r a p s  p o s i t i o n e d  on t h e  upstream s i d e  
o f  t h e  w e i r s .  Data c o l l e c t e d  on a  d a i l y  b a s i s  was poo led w i t h  two o b j e c t i v e s  
i n  mind. F i r s t l y ,  a  minimum sample of app rox ima te l y  300 was d e s i r e d  and 
secondly we hoped t o  s p l i t  t h e  a v a i l a b l e  samples i n t o  a t  l e a s t  t h r e e  t i m e  
pe r iods .  S u f f i c i e n t  samples were a v a i l a b l e  t o  accompl i s h  these  o b j e c t i v e s  
f o r  t h e  C h i l k o o t  R i v e r  b u t ,  u n f o r t u n a t e l y ,  no samples were a v a i l a b l e  f o r  t h e  
C h i l k a t  R i v e r  a f t e r  2 September and a  s i g n i f i c a n t  p o r t i o n  o f  t h e  escapement 
occu r red  a f t e r  t h i s  date .  

Stock I d e n t i f i c a t i o n  

Est imates o f  t h e  c o n t r i b u t i o n  o f  t h e  Chi1 k a t  and C h i l k o o t  R i v e r  runs  t o  t h e  
commercial c a t c h  were made u s i n g  l i n e a r  d i s c r i m i n a n t  f u n c t i o n  a n a l y s i s  o f  
s c a l e  p a t t e r n s  and age compos i t ion  data.  Because o f  t h e  dominance of age 1.3 
f i s h  we l i m i t e d  o u r  s c a l e  p a t t e r n  a n a l y s i s  t o  t h i s  age c l a s s .  

Scale Measurements: 

Sca le  impress ions were m a g n i f i e d  t o  100 power and p r o j e c t e d  o n t o  a  d i g i t i z i n g  
t a b l e t  u s i n g  equipment s i m i l a r  t o  t h a t  desc r ibed  by  Ryan and C h r i s t i e  (1976).  
Data was recorded on to  computer d i s k e t t e s  from t h e  d i g i t i z e r  t a b l e t  under t h e  
c o n t r o l  o f  a FORTRAN program e x e c u t i n g  on a  microcomputer .  Measurements were 
taken a long  an a x i s  app rox ima te l y  20 degrees o f f  t h e  p r i m a r y  s c a l e  a x i s ;  t h i s  
a x i s  i s p e r p e n d i c u l a r  t o  t h e  s c u l p t u r e d  f i e l d .  We measured t h e  d i s t a n c e  
between each c i r c u l u s  i n  each o f  t h r e e  s c a l e  p a t t e r n  zones. The zones were: 
( 1 )  s c a l e  focus t o  t h e  o u t s i d e  edge o f  t h e  f reshwa te r  annulus;  ( 2 )  o u t s i d e  
edge o f  t h e  f reshwa te r  annulus t o  t h e  f a s t  c i r c u l u s  o f  p l u s  growth; and (3 )  
t h e  l a s t  c i r c u l u s  of t h e  p l u s  growth  zone t o  t h e  o u t e r  edge of t h e  f i r s t  ocean 
annulus ( F i g u r e  2 ) .  A s e t  o f  11 v a r i a b l e s  was then  computed f o r  each o f  these 
t h r e e  zones (Tab le  1  ). 

A n a l y t i c a l  Procedures: 

L i n e a r  d i s c r i m i n a n t  f u n c t i o n  a n a l y s i s  ( F i s h e r  1936; Dixon and Brown 1979) o f  
s c a l e  p a t t e r n  da ta  was used t o  i d e n t i f y  t h e  o r i g i n  o f  sockeye salmon harvested 

European fo rmu la :  Numerals p reced ing  t h e  decimal r e f e r  t o  t h e  number o f  
f reshwa te r  a n n u l i ,  numerals f o l l o w i n g  t h e  decimal a r e  t h e  number o f  mar ine  
a n n u l i .  T o t a l  age i s  t h e  sum of t hese  two numbers p l u s  1. 
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Table 1 .  Variables computed from scale patterns for inclusion in the linear 
discrininant function analysis. 

Variable Name Description 

FOUR ( i  ) 

LMAX ( i  ) 

Number of circul i  in zone ( i  ) .  

Measured size of zone ( i  ) .  

Distance from the beginning of zone i  t o  the second 
circul us of zone (i ) .  

Distance from the beginning of zone i  t o  the fourth 
circul us of zone ( i ) .  

Distance from the beginning of zone i  t o  the sixth 
circulus of zone ( i ) .  

Distance from the beginning of zone i  t o  the eighth 
circulus of zone ( i  ). 

Distance between the two closest circuli in zone ( i ) .  

The maximum distance between two conti guous ci rcul i 
in zone ( i ) .  

The distance from the beginning of the zone ( i )  t o  
the f i r s t  circulus of variable MIN(i) in zone (i). 

The distance from the beginning of zone ( i  ) to the 
f i r s t  circulus of variable MAX(i) in zone ( i ) .  

The number of circuli  in the f i r s t  half of zone (i). 

Where i  = 1,2,3. 



in the f ishery.  We constructed the discriminant function with scale pattern 
data collected from f i sh  in the escapements to  each of the respective r i v e r ' s  
in previous years because of our need t o  determine the origins of f i sh  har- 
vested on an in-season basis and because of the long delay between the fishery 
and the ava i l ab i l i ty  of escapement samples from Chilkat River f i sh .  We evalu- 
ated t h i s  procedure with samples collected from the current year when the 
samples became available. Because there was no s ignif icant  difference we d i d  
not reclassify the f ishery samples with a year specif ic model. 

S e l e c t i o n  of a subset of the 33 characters fo r  inclusion in the discriminant 
model was made by offering a l l  variables to  the stepwise procedure described 
by Dixon and Brown (1979) w i t h  an F level fo r  inclusion s e t  a t  4.0. We then 
compared the accuracy of the models generated a t  each step in the analysis 
and when inclusion of additional variables fa i led  t o  produce increased accur- 
acy we ignored t he i r  use in subsequent analysis. 

Estimates of the proportion of age 1.3 f i sh  originating from the Chilkat and 
Chilkoot Rivers was made by classifying scale pattern data obtained from a 
sample of the commercial catch during each fishing period. Point estimates 
were corrected for  mi sclassi  f i  cation error  ra tes  using the procedure of Cook 
and Lord (1 978). The variance and 90% confidence intervals  for  these e s t i -  
mates was computed using the procedures of Pella and Robertson (1 979) .  

Estimates of the proportion of other age classes in the f ishery originating 
from the two r ivers  was made using the age 1.3 estimates and the r a t i o  of age 
1.3 f i sh  in the escapements t o  the other age classes using the formula: 

Where : A 

'ij 
= Estimated proportion of stock i in the harvest of age j .  

C 
i1.3 = 

Estimated proportion of stock i in the harvest of age 
1.3 f i sh .  

A 

E = Estimated proportion of age j f i sh  in stock i ' s  escape- 
i j ment. 

E 
i1.3 

= Estimated proportion of age 1 .3  f i sh  in stock i ' s  escape- 
ment. 



RESULTS 

Numbers of Fish 

The to ta l  harvest of sockeye salmon in the Lynn Canal (Dis t r i c t  15) area was 
93,323 (Table 2 ) .  The harvest occurred over a 15-week period beginning 15 
June and las t ing through 26 September. The harvest exhibited a bimodal pattern 
with modes occurring during the l a s t  half of July and the end of August. Man- 
agement s t ra teg ies  t o  selectively harvest o r  protect stocks of sockeye, pink 
(0. gorbuscha), chum (0. keta), or coho (0. kisutch) salmon produced consider- 
able weekly variation in the time, areas,  and gear permitted. These regulatory 
measures are summarized as footnotes to  Table 2.  

The to ta l  escapement into Chilkat Lake was estimated t o  be 84,089 f i sh  (Table 
3 ) .  Significant numbers of f i sh  were f i r s t  seen on 8 July b u t  counts remained 
low through August. By the end of August only 9.3% of the escapement had 
passed the weir. A brief surge of f i sh  during the f i r s t  5 days of September 
accounted for 21,216 f i s h ,  or  25.2% of the escapement. Low counts during the 
middle of September may have resulted from flooding Tsirku River water sp i l l ing  
over in to  the Chilkat River slough. On 22 September the cumulative escapement 
was 32,048 f i s h ,  or 38.1% of the t o t a l .  The majority (52,514 or  61 -8%) of the 
escapement occurred during the period 23 September through 12 October. Escape- 
ment counts remained low through 22 October when the weir was removed. 

The to ta l  escapement in to  Chilkoot Lake was estimated t o  be 83,372 f i sh  (Table 
4 ) .  Counts were f a i r l y  low and e r r a t i c  from 10 June through 11 July. During 
th i s  f i r s t  30 days of operation, 4,548 f i sh  were counted and t h i s  represented 
only 5.5% of the t o t a l .  Counts remained f a i r l y  s table  from 12 July through 
the end of August. Two weakly defined modes were evident in the escapement 
counts, however, one on 17 July and another during the end of the f i r s t  week 
of August. 

The mean se r ia l  dates of the Chilkoot River and Chilkat River escapements were 
212.7 ( 1  August) and 260.1 (17  September), respectively (Figure 3) .  The vari- 
ance of the escapement counts shows that  the Chilkat River escapement was more 
protracted than the escapement in to  the Chi 1 koot River (31 9.4 vs 285.7). 

Aae Composition 

This section summarizes the age composition of the commercial catch and the 
escapement. Significant differences were evident in the escapement age compo- 
s i t i on  data which by i t s e l f  provides insight  into the stock composition of the 
catch. 

Escapement : 

The Chilkoot River data was divided into four time periods and l i t t l e  d i f fer -  
ence i s  evident between these periods (Table 5) .  Age 1.3 f i sh  dominated the 
escapement accounting for 82.3% to 88.2% of the samples. Age 1 .2  f i sh  accounted 
for  between 8.8% and 15.7% of the samples. Fish of other age classes were 
extremely rare.  Samples collected during the period 11 June through 24 July 



Table 2. Harvest of sockeye salnion i n  Lynn Canal ( D i s t r i c t  1 5 )  by per iod ,  
1981 . 

S t a t i s t i c a l  Hours Boats Mesh16 Catch1' 
Sect ion Week Peri od (H) ( B )  Size  

5- 1 /2 

5-1/2 

5-112 

5-1 /2 

5-1 /2 

5-1/2 

5-1/2 

5-1 /2 

5-1 /2 

5-1 /2 

5- 1 /2 

6-1/4 minimum 

6-1/4 minimum 

6-1 /4 minimum 

6-1 / 4  minimum 

Total 93,323 

Chi1 ka t  I n l e t  c losed nor th  of t h e  l a t i t u d e  of Seduction Po in t .  Chilkoot 
I n l e t  c losed  nor th  o f  t h e  l a t i t u d e  of Katzehin F l a t s  buoy. 

2 Open only  south  o f  t h e  l a t i t u d e  o f  t h e  southernmost t i p  o f  Seduction Point .  
I 

' s e c t i o n  15-A open sou th  of l a t i t u d e  of t h e  southernmost t i p  o f  Seduction 
Po in t .  Sect ion 15-C open wi th in  2 n a u t i c a l  mi les  of t h e  western shore .  

Sect ion 15-A open i n i t i a l  l y  f o r  24 hours ,  15-C f o r  48 hours. 
Sect ion 15-A extended f o r  an a d d i t i o n a l  24 hours.  
Sect ion 15-C extended f o r  an a d d i t i o n a l  24 hours. (Total  = 72 hours)  

15-A open i n  waters  south  of t h e  l a t i t u d e  o f  t h e  southernmost t i p  of 
Talsani  I s l and  and those  wa te r s  nor th  o f  t h e  l a t i t u d e  of t h e  Katzehin 
f l a t s  buoy 15-C open wi th in  2 nau t ica l  mi les  o f  t h e  western s h o r e l i n e  
of t h e  s e c t i o n .  

(Continued) 



Table 2 .  Harvest of sockeye salmon in  Lynn Canal ( D i s t r i c t  15) by period, 
1981 (continued) . 

Section 15-C open f o r  48 hours. 
7 

Section 15-A open in waters south of the l a t i t u d e  of t he  southernmost t i p  
of Talsani Is land,  sect ion 15-B open, sect ion 15-C within 2 nautical miles 
of the  western shore. 

24 hours in  sect ion 15-A, 48 hours in  sec t ions  15-€3 and 15-C. 

Section 15-A open south of the l a t i t u d e  of the southernmost t i p  of Talsani 
Island t o  Eldred Rock Light and north of the  l a t i t u d e  of Eldred Rock Light and 
in  the waters of Chilkoot I n l e t  north of the l a t i t u d e  of the  Katzehin 
Fla ts  buoy. 

l o  Section 15-A open south of the  l a t i t u d e  of the  southernmost t i p  of Talsani 
Island and e a s t  of a l i n e  frorn t h e  southermost t i p  of Talsani Island t o  
Eldred Rock Light t o  the western shore of sect ion 15-A a t  the l a t i t u d e  of 
Sherman Rock Light. Section 15-C, open. 

l 1  Section 15-A 1 2  hours, Section 15-C 24 hours. 

l2 Section 15-A Chilkoot I n l e t  open north of the l a t i t u d e  of the Katzehin 
F la t s  buoy ( 1 2  hours) ,  south of the l a t i t u d e  of the southernmost t i p  of 
Talsani Island wi l l  be open f o r  48 hours. 

l 3  Chilkat I n l e t  north of the  l a t i t u d e  of the  Glacier Point marker i s  closed. 

1 4  Section 15-C open only south of the l a t i t u d e  of the northernmost t i p  of 
Point Bridget. 

l 5  Section 15-C Chilkat I n l e t  north of t he  l a t i t u d e  o f  t he  southernmost t i p  
of Seduction Point i s  closed. 

l6 a )  Nets with mesh smaller than 8"  may not be deeper than 60 meshes (40 
meshes f o r  nets  with mesh la rger  than 8 " ) ;  b) between 50 and 200 fathoms 
in length; c )  most nets  used p r io r  t o  31 August were 5-1/2" mesh. 

l7  Includes ADF&G t e s t  f i s h  catches. 



Table  3 .  D a i l y  and cumulat ive  escapement of sockeye salmon p a s t  
t h e  C h i l k a t  River  w e i r ,  1981. 



Table 3 .  Dai ly  and cumulat ive  escapement of sockeye salmon p a s t  
t h e  C h i l k a t  River w e i r ,  1981 (con t inued) .  



T a b l e  4 .  D a i l y  and c u m u l a t i v e  escapement  of sockeye  salmon p a s t  
t h e  C h i l k o o t  R i v e r  w e i r ,  1981 .  



Table 4 .  Da i ly  and cumulat ive  escapement of sockeye salmon p a s t  
t h e  Chi lkoot  River w e i r ,  1981 (cont inued) .  

Nlrmber s Prop r t i on  
Date Daily Cumulative Daily Cumulative 
14 
15 

2,855 66 017 
1,396 

0.03424 0.79184 
4 955 

67,413 0.01674 
68,368 0.80858 

17 2,083 
0.01145 

70,451 
0.82004 

18 1,060 71,511 0.02498 
0.84502 

19 1,520 0.01271 
0.85773 

20 570 33: 83: 0.01823 
0.00684 

0.87597 
21 7 93 74,394 

0.88280 

22 7 93 75,187 
0.89231 0.00951 

23 275 
0.00951 0.90183 

24 8 08 
75,462 0.00330 
76,270 

0 .go512 
25 8 77 

0.00969 
77,147 

0.91482 

26 912 78,059 0.01052 
0.92533 

27 
0.01094 

1,399 79,458 0.01678 0.93627 
28 

0.95305 

29 86g 88:333 o.00980 
0.96285 

30 459 
0.00789 0.97075 

31 
81,392 

6 29 
0.00551 0.97625 

September I 281 
82,021 0.00754 
82,302 

0.98380 

2 27 6 
0.00337 

82,578 
0.98717 

3 370 
0.00331 0.99048 

4 
82,948 

242 
0.00444 

83,190 
0.99491 

5 148 83,372 0.00290 0.99782 
6 34 0.00041 1.00000 

0.00178 
83,372 

0.99959 





Table 5. Age and sex composition of sockeye salmon sampled a t  Chilkoot 
River weir, by d a t e ,  1981. 

1. Figures represent the p r c a t  of each age clan which a e males and £malea, and the prcmt each apc 
class  represents of the total sample for the tk p r i d .  



i n d i c a t e  a  preponderance(62.5%)ofmales i n  t h e  samples. While some d i f f e r -  
ences a r e  e v i d e n t  i n  t h e  sex compos i t ion  w i t h i n  age c lasses a f t e r  t h i s  p e r i o d ,  
t h e  samples as a  whole i n d i c a t e  t h e  sexes were represented approx imate ly  
e q u a l l y .  

The a v a i l a b l e  age compos i t ion  data  f o r  t h e  C h i l k a t  R i v e r  escapement i n d i c a t e s  
a  much g r e a t e r  d i v e r s i t y  than  observed f o r  t h e  C h i l k o o t  R i v e r  f i s h .  Age 1.3 
f i s h  accounted f o r  between 42.1% and 61 .O% o f  t h e  samples (Table 6 ) .  Age 2.3 
f i s h  accounted f o r  a  s i g n i f i c a n t  pe rcen t  (26.9 t o  44.8) of t h e  samples. Among 
two-ocean age f i s h ,  age 2.2 f i s h  were more common (7.2% t o  10.3%) than age 1.2 
-. , - ,sn - (2.4: t o  3.9$).  Sex compos i t ion  o f  t h e  samples i n d i c a t e s  t h a t  males 
composed f rom 69.5% t o  71.4% o f  t h e  samples. Th is  preponderance o f  males was 
seen i n  each age c l a s s .  

Est imates o f  t h e  t o t a l  number o f  f i s h  o f  each age c l a s s  i n  t h e  escapements t o  
t h e  C h i l k o o t  and C h i l k a t  R ive rs  was es t ima ted  by a p p l y i n g  p e r i o d  age composi- 
t i o n  es t ima tes  t o  t h e  number o f  f i s h  pass ing t h e  w e i r  d u r i n g  those t ime  pe r iods  
and summing t h e  es t ima tes  across a11 t i m e  pe r iods .  These data  f o r  t h e  Chi1 koo t  
R ive r  f i s h  (Tab le  7 )  i n d i c a t e  t h a t  approx imate ly  71,312 f i s h  (85.5%) were age 
1.3 and t h a t  10,451 (12.5%) were age 1.2. Only 2% o f  t h e  escapement was com- 
posed of o t h e r  age c lasses.  A p p l i c a t i o n  of  age compos i t ion  data  c o l l e c t e d  
d u r i n g  t h e  p e r i o d  4  August th rough 2  September t o  t h e  C h i l k a t  R ive r  escapement 
o c c u r r i n g  d u r i n g  t h e  p e r i o d  3 September th rough  22 October r e s u l t e d  i n  s i g n i f i -  
c a n t  numbers o f  f i s h  be ing  ass igned t o  age c lasses  1.3 and 2.3 because most 
(87%) o f  t h e  escapement occur red d u r i n g  t h i s  p e r i o d .  The f i n a l  es t ima te  i n d i -  
c a t e  t h a t  ages 1.3 and 2.3 were a lmost  e q u a l l y  represented (35,920 vs  37,173). 
Age 2.2 accounted f o r  8,613 f i s h  and age 1.2 f o r  2,071 f i s h .  

Catch: 

The ha rves t  shown i n  Table 8  was composed m o s t l y  o f  age 1.3 f i s h  (58.6%) f o l l o w e d  
by age 2.3 f i s h  (26.7%),  age 2.2 (10.3%), age 1.2 (3.2%) and o t h e r  age c lasses 
(1.2%).  Females were more abundant than  males i n  t h e  c a t c h  (55.9% vs  44.1%) 
and t h i s  t r e n d  was e v i d e n t  w i t h i n  each p r i n c i p a l  age c l a s s  (Tab le  8 ) .  E a r l y  
i n  t h e  run,  age 1.3 predominated i n  t h e  c a t c h  and accounted f o r  67.9% t o  90.5% 
of  t h e  ha rves t  ( F i g u r e  4) .  The pe rcen t  o f  age 1.3 f i s h  f e l l  s h a r p l y  t o  40.6'; 
i n  t h e  c a t c h  o f  3-5 August b u t  i nc reased  d u r i n g  t h e  f o l l o w i n g  p e r i o d  t o  81.9:*. 
The percent  o f  age 1.3 f i s h  f e l l  d u r i n g  t h e  n e x t  two pe r iods  t o  12.8% and 
remained a t  t h a t  l e v e l .  The pe rcen t  o f  age 2.3 f i s h  i n  t h e  c a t c h  showed a  
t r e n d  oppos i te  o f  t h a t  e x h i b i t e d  b y  age 1.3 f i s h .  I n i t i a l l y ,  age 2.3 f i s h  
accounted f o r  4.0% t o  23.7% o f  t h e  catch.  The r e l a t i v e  abundance o f  t h i s  age 
c l a s s  increased s i g n i f i c a n t l y  i n  t h e  c a t c h  o f  3-5 August and subsequent ly 
decreased t h e  f o l l o w i n g  p e r i o d  t o  11.7%. The pe rcen t  o f  t h e  c a t c h  composed 
of age 2.3 f i s h  s t e a d i l y  increased f rom t h i s  low l e v e l  t o  74.7% d u r i n g  t h e  
p e r i o d  31 August - 1  September and t h e r e a f t e r .  Age 2.2 f i s h  were r e l a t i v e l y  
scarce u n t i l  t h e  p e r i o d  o f  24-25 August when they  accounted f o r  33.5% o f  t h e  
catch.  Age 1.2 f i s h  were v e r y  scarce i n  a l l  catches,  t h e i r  c o n t r i b u t i o n  ranqed 
from 0.6% t o  6.4%. 

Stock I d e n t i f i c a t i o n  

I n  t h i s  s e c t i o n  we summarize the  da ta  p e r t i n e n t  t o  e s t i m a t i n g  f i n a l  s t o c k  corn- 
p o s i t i o n  o f  t h e  commercial ca tch,  Est imates o f  c l a s s i f i c a t i o n  accuracy and 
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Table 7 .  Age composition of sockeye salmon in the escapement to  Chil kat and Chil koot Lakes, by period, 1981. 

Simp1 e 
System & r i d  Size 

Age Class 
1.2 2.2 1.3 2.3 Other Total 

Chilkat 6/12-8/3 305 Nunber 113 207 1,752 772 28 2,872 
Percent 3.9 7.2 61.0 26.9 1.0 100.0 

8/4-9/2 290 Number 195 836 3,398 3,621 28 8,078 
Percent 2.4 10.4 42.1 44.8 0.4 100.0 

9/3-10/22 0 Nuher 1,763 7,570 30,770 32,780 256 73,139 
Percent 2.4 10.4 42.1 44.8 0.4 100.0 

Total 595 Nunber 2,071 8,613 35,920 37,173 312 84,089 
Percent 2.5 10.2 42.7 44.2 0.4 100.0 

Chilkoot 6/11-7/24 299 Mmber 4,967 0 25,994 423 212 31,596 
Percent 15.7 0.0 82.3 1.3 0.7 100.0 

7/25-7/29 289 Ncanber 735 0 4,303 90 54 5,182 
Percent 14.2 0.0 83.0 1.7 1.0 100.0 

7/30-8/8 306 Ncanber 1,600 0 16,010 416 118 18,144 
Percent 8.8 0.0 88.2 2.3 0.7 100.0 

8/9-9/6 289 Number 3,149 0 25,005 296 0 28,450 
Percent 11.1 0.0 87.9 1.0 0.0 100.0 

Total 1,183 th&r 10,451 0 71,312 1,225 38 4 83,372 
Percent 12.5 0.0 85.5 1.5 0.5 100.0 

1 .  No samples taken, age composition for  period 8/4-9/2 used. 



Table 8. Age and sex composition of sockeye salmon sampled from the commercial catch1 in Lynn Canal 
(District 1 5 ) ,  by period, 1981. 

---- ------wp-p---------------------------------------- 

1.2 2.2 1.3 2.3 Other Total  -- ----- -- - ------ 
Period Male Female Total  Ekle Female Total Male Female Total  Male Female Total  I k l e  Female Total  Male Female Total -- ----- ............................................ 
6/15-6/18 (k220  ) 
Numbers 53 18 71 0 1,408 2,183 3,591 126 180 306 0 1,587 2,381 3,968 
percent * 75.0 25.0 1.8 0 39.2-60.8 90.5 41.2 58.8 7.7 0 40.0 60.0 100.0 

6/22-6/25 (N-342) 
Numbers 36 59 95 25 1 2  37 1,381 1,695 3,076 424 507 931 
Percent 37.5 62.5 2.3 66.7 33.3 0.9 44.9 55.1 74.3 45.5 54.5 22.5 

6/29-7/1 (N.236) 
N W r s  190 48 238 1 5  15 1,962 561 2,523 519 362 881 44 15  59 1,858 1,858 3,716 

I Percent 80.0 20.0 6.4 0.0 100.0 0.4 77.8 22.2 67.9 58.9 41.1 23.7 75.0 25.0 1.6 50.0 50.0 100.0 
A 

7/6-7/8 (W231) 
Numbers 250 39 289 39 53 92 1,4981,975 3,473 212 213 425 39 66 105 2,039 2,345 4,384 
Percent 86.4 13.6 6.6 42.9 57.1 2.1 43.1 56.9 79.2 50.0 50.0 9.7 37.5 62.5 2.4 46.5 53.5 100.0 

7/13-7/15 (W322) 
Mnnbers 73 0 73 73 36 109 5,3665,59310,959 339 414 753 146 109 255 5,999 6,15012,149 
Percent 100.0 0 0.6 66.7 33.3 0.9 49.0 51.0 90.2 45.0 55.0 6.2 57.1 42.9 2.1 49.4 50.6 100.0 

7/20-7/22 (N.341) 
MPnbers 315 394 709 395 434 829 3,251 6,540 9,791 865 1,061 1,926 40 80 120 4,869 8,50613,375 
Fercent 44.4 55.6 5.3 47.6 52.4 6.2 33.2 66.8 73.2 44.9 55.1 14.4 33.3 66.7 0.9 36.4 63.6 100.0 

7/27-7/29 (N.346) 
Numbers 202 970 1,172 0 84 84 3,995 7,894 11,889 199 359 558 84 167 251 4,840 9,114 13,954 
Percent 17.2 82.8 8.4 0 100.0 0.6 36.6 63.4 85.2 35.7 64.3 4.0 33.3 66.7 1.8 34.7 65.3 100.0 --- 



Table 8. Age and sex composition of sockeye salmon sampled from the commercial catch1 in Lynn Canal 
(Dis t r ic t  15) ,  by per iod,  1981 (continued). 

--pep--- ----------- ---------- . - -- - - ----- -- 
1.2 2.2 1.3 2.3 Other -- -------- ---- -- Total  

Period Male Female Total Male Female Total  Male Female Total  Male Female Total  f i le Female Tota l  I h l e  Female Total 
------ ---- . . . . . . . . . . . . . . . . . . . . .  

8/3-8/5 (P347 )  
Numbers 47 24 71 478 478 956 1,774 1,433 3,207 1,730 1,889 3,619 23 24 47 4,052 3,848 7,900 
Percent 66.7 33.3 0.9 50.0 50.0 12.1 55.3 44.7 40.6 47.8 52.2 45.8 50.0 50.0 0.6 51.3 48.7 100.0 

8/10 (N-151) 
hlrin!xrs 33 16 49 33 84 117 944 1,181 2,125 169 135 304 
Percent 66.7 33.3 1.9 28.6 71.4 4.5 44.4 55.6 81.9 55.6 44.3 11.7 

8/17-8/18 (N-173) 
Number s 18 17 35 203 204 407 494 546 1,040 851 545 1,396 51 17 68 1,617 1,329 2,946 
Fercent 50.0 50.0 1.2 50.0 50.0 13.8 47.5 52.5 35.3 61.0 39.0 47.4 75.0 25.0 2.3 54.9 45.1 100.0 

8/24-8/26 (P343 )  
Numbers 58 115 173 2,974 3,478 6,452 1,062 1,288 2,350 4,101. 6,010 10,111 173 0 173 8,358 10,901 19,259 
Percent 33.3 66.7 0.9 46.1 53.9 33.5 45.2 54.8 12.2 40.6 59.4 52.5 100.0 0 0.9 43.4 56.6 100.0 

8/31-9/1 (W257) 
Numbers 0 27 27 209 151 366 182 248 4 3 0 1 , 5 5 7  955 2,512 27 0 27 1,973 1,389 3,362 
w r c e n t  0.0 100.0 0.8 57.1 42.9 10.9 42.4 57.5 12.8 62.0 38.0 74.7 100.0 0 0.8 58.7 41.3 100.0 

7 Numbers 
Percent 

9/14-9/15~ 
mbers 
Percents 

9/21-9/223 
N&rs 
percent 

Total  
Numbers 1,275 1,740 3,015 4,527 5,109 9,636 24,403 31,252 54,655 11,823 13,076 24,899 640 478 1,118 41,158 52,165 33,323 
Percent 42.3 57.7 3.2 47.0 53.0 10.3 42.8 57.2 58.6 47.5 52.5 26.7 57.2 42.8 1.2 44.1 55.9 ;CO.o ---- -_____-__l__-__--l_.---------------_-_-___-_____ 

Includes ADFAG t e s t  fishing catch samples. 
2 Percent figures for sexes are within each age c lass ,  percent figures for  the to ta l  of an age class a r e  

for  the en t i re  sample. 
3 No samples collected, age composition estimated from samples collected on 8/31-9/1. 





confidence intervals  fo r  the age c lass  speci f ic  estimates are of special 
concern because they establish the power of the analysis. 

Summary S t a t i s t i c s  f o r  Scale Measurements: 

The mean values and standard deviations of the scale variables computed fo r  
Chilkat and Chilkoot Lake sockeye salmon taken in previous years and used in 
the analysis a re  summarized in Table 9. The most obvious difference in these 
measurements i s  that  Chilkat Lake f i sh  show considerably more growth in the i r  
f i r s t  freshwater year. 

Variable Selection: 

Frequency plots  of the scale measurement variables showed that  8 of the 33 
variables were not normally distr ibuted and we excluded them from subsequent 
analysis .  The eight  variables were SIX1, EIGHT1, LMAX1, FOURZ,  SIX2, EIGHTZ, 
LMIN2, and LMIN3. 

The variables selected by the stepwise procedure and t he i r  order of selection 
was ID1, LMIN1, MINI, F O U R 1 ,  M A X I ,  and TW03. Comparison of the accuracy of 
models which included only the f i r s t  variable selected,  the f i r s t  two selected,  
and so for th  (Table 10) showed that  no appreciable increase in accuracy was 
obtained a f t e r  the f i r s t  variable (ID1) was entered into the model and we, 
therefore, limited the model to  use t h i s  variable exclusively. Limiting the 
variables used to  ID1 resulted in reduced time required t o  d ig i t i ze  each scale 
and s ignif icant ly  decreased the time required t o  provide stock composition 
estimates during the f ishing season. 

The jacknifed c lass i f ica t ion accuracy of 98.3% for  a model with a single vari-  
able i s  extremely high and contributed s ignif icant ly  to  the narrow confidence 
intervals  of subsequent age c lass  speci f ic  stock composition estimates. 

Age Class Specific Stock Composition Estimates: 

The age c lass  speci f ic  stock composition estimates based on scale pattern 
analysis of age 1.3 sockeye salmon sampled from the commercial catch (Table 
11 ) indicates that  Chil koot Lake f i sh  were more abundant than Chil kat Lake 
f i sh  ear ly  in the r u n  b u t  tha t  t he i r  contribution decreased through time. 
One must, however, consider the contribution of other age classes to  obtain a 
complete picture of the abundance trends,  these data a re  summarized in the 
following section. 

Catch Apportionment: 

The harvest of 93,323 sockeye salmon was comprised of 44,367 Chil koot Lake 
f i sh  and 48,956 Chilkat Lake f i sh  (Table 12). The temporal pattern of the 
catch fo r  each system i s  shown in Figure 5. The weekly harvest during the 
period 15 June through 8 July was re la t ively  low and composed of approximately 
equal numbers of f i sh  originating from each system. Catches of Chilkoot Lake 
f i sh  were a t  the i r  highest level during the period 13 - 29 July. The number 
of Chilkat Lake f i sh  also increased during t h i s  time b u t  catches were only 
about half that  of Chiokoot Lake f i sh .  During the period 3 - 5 August catches 
of Chil kat Lake f i sh  remained re la t ively  high while catches of Chi 1 koot Lake 



Table 9. Mean values and standard deviations of scale pattern variables. 

- ----------------=---------------------------------------------.--------- 

L7ar iable Chi1 koot Chi1 kat .................... -----------...------ 
Mean Standard Deviation Mean Standard Deviation 

-..---I--* P---------Y-I-I-I----------I---_______._)____I----.------------ 

TWO1 28.14 5.62 39.57 6.75 
F a m l  41.92 7.60 64.74 8.39 
PlAXl 20.23 5.07 26.64 5.05 
M I N l  5.09 1.08 5.50 1.29 
LMN1 4.16 1.72 10.87 2.42 
NCl 6.67 1.64 13.18 2.13 
El 61.12 13.33 146.23 22.48 
ldCHl 1.88 0.99 4.27 1.09 
2Fl02 18.90 3.41 20.20 5.11 
MAX2 13.45 1.94 13.08 2.85 
MIN2 7.78 1.60 8.37 1.79 
LMAX2 4.02 1.97 2.65 1,69 
NC2 6.04 1.64 3.92 2.99 
ID? 63.90 19.11 42.77 43.37 
NCf32 2.74 0.93 1.54 1.42 
'fiTd3 28 -17 4.44 28.42 5.93 
hQbR3 58.46 7.11 59.95 9.55 
SIX3 90.21 9.13 92.48 12.49 
EIGHT3 121.99 11.51 125.45 16.13 
MAX3 21.01 2 -58 21.86 3.29 
HIE3 9.25 1.57 8.53 1.63 
I3ZAX3 9 -35 4.82 8.30 4.78 
NC3 24.71 2.88 25.24 3.54 
ID3 361.60 42.22 372.64 51.54 
M a 3  11.16 1.32 11.50 3.71 
--I -.--I- -I-- - - ---PI-- --"------------I-C---- ---- --------- ---- -- 



Table 10. Jacknifed classification accuracy of sequential linear 
discriminant functions. 

Percent Percent 
Overall Chilkoot Chi1 ka t 

Step Variable Classification Correctly Correctly 
Entered Accuracy Classified Classified ........................................................................... 

1 ID1 98.3 100.0 96.8 
2 WIN1 97.5 100.0 95.2 
3 MINl 97.9 100.0 96.0 
4 FOURl 98.3 100.0 96.8 
5 MAX1 98.3 100.0 96.8 
6 1~03 98.3 100.0 96.8 ............................................................. 



Table 11. Age c lass  spec i f i c  stock composition est imates and 90% confidence 
coef f i c ien t s  calculated from scale  pattern analys is  of age 1 .3  
sockeye salmon in the Lynn Canal ( D i s t r i c t  15) commercial f i she ry ,  
by period, 1981. 

Period C h i  1 koot Chilkat 

Fishing pat terns  and de l ive r ies  t o  tenders precluded our a b i l i t y  t o  obtain 
a random sample of the e n t i r e  catch. Because we were unable t o  determine 
the  catch from each area we pooled the  data t o  obtain t h i s  estimate. 

No samples col lec ted,  data col lec ted on the  period 8/31-9/2 was used. 



Table  12.  Stock composi t ion e s t i m a t e s  o f  sockeye salmon c a t c h e s  i n  Lynn Canal ( D i s t r i c t  1 5 )  by age  c l a s s  and 
p e r i o d ,  1981 . 

Period 
1 . 2  2.2 1 . 3  2 . 3  Other  To ta l  

System % Number % Number % Number % Number % Number % Number 

611 5-611 8 Chi 1  koot  
Chi 1  k a t  
Tota l  

6/22-6125 Chi 1  koot 
Chi 1  k a t  
Tota l  

6129-711 Chi 1  koot 
Chi 1  k a t  
To ta l  

1 716-718 r\) Chi 1  koot 
0 Chi 1 k a t  
I 

Total  

711 3-1 5  Chi 1  koot  
Chi 1  k a t  
Tota l  

7120-7122 C h i  1  koot 
Chi 1  k a t  
To ta l  

7/27-7129 Chi 1  koot 
C h i l k a t  
Tota l  

813-8/5 C h i  1  koot 
Chi 1  k a t  
Tota l  

-Conti nued- 



Table 12. Stock composition es t imates  of sockeye salmon catches in  Lynn Canal ( D i s t r i c t  15)  by age c l a s s  and 
period,  1981 (continued) . 

1.2 2.2 1.3 2.3 Other Total 
Period System % Number % Number % Number % Number % Number % Number 

Chi 1 koot 
Chil kat  
Total 

Chil koot 
Chi 1 kat  
Total 

Chi 1 koot 
Chi 1 kat 
To t a  1 

Chi 1 koot 
Chi 1 kat  
Total 

Chi 1 koot 
Chil kat  
Total 

Chi 1 koot 
Chil kat  
Total 

Chi 1 koot 
Chi 1 kat  
Total 

Chi 1 koot 
Chi 1 kat 
Total 

Total 





f i s h  dropped. Catches o f  C h i l k o o t  Lake f i s h  showed a  c o n t i n u a l  and s teady 
d e c l i n e  th roughout  t h e  remainder o f  t h e  f i s h i n g  season. Catches o f  C h i l k a t  
Lake f i s h  were h i g h e s t  d u r i n g  t h e  p e r i o d  24 - 26 August, d e c l i n e d  s h a r p l y  
d u r i n g  t h e  c a t c h  o f  31 August t h rough  2  September, and remained low d u r i n g  
t h e  remainder o f  t h e  season. 

Run Summary: 

The t o t a l  r e t u r n  o f  sockeye salmon o f  C h i l k o o t  Lake o r i g i n  was 127,739 o f  
wh ich  44,367 were caught  and 83,372 escaped t o  spawn (Tab le  1 3 ) .  The e x p l o i t a -  
t i o n  r a t e  f o r  t h i s  r u n  was 0.35. Age compos i t i on  data  shows t h a t  t h e  e x p l o i t a -  
t i o n  r a t e  was r e l a t i v e l y  c o n s t a n t  w i t h i n  age c lasses  except  f o r  age 1.2 f i s h  
wh ich  exper ienced a  s i g n i f i c a n t l y  lower  e x p l o i t a t i o n  r a t e  o f  0.20. 

The t o t a l  r e t u r n  o f  sockeye salmon o f  C h i l k a t  Lake o r i g i n  was 133,045 o f  
wh ich  48,956 were ha rves ted  and 84,089 escaped t o  spawn (Tab le  13 ) .  The 
e x p l o i t a t i o n  r a t e  f o r  t h i s  r u n  was 0.37. E x p l o i t a t i o n  r a t e s  between age 
c lasses  v a r i e d  cons ide rab ly ,  t h e  r a t e s  b y  age c l a s s  were: age 1.2, 0.17; 
age 2.2, 0.53; age 1.3, 0.29; and age 2.3, 0.39. 
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Table 13. Catch, escapement, and to ta l  return of sockeye salmon to  Lynn Canal (Dis t r i c t  15)  by age c lass  and 
sys tern, 1 981 . 

-------------------------------------------------------1--------------- 

System 1.2 2.2 1.3 2.3 Gther Tota l  
----------------_I----I_------------------------------------------ 

Chilkoot Catch Nmber s 2,602 0 39,652 1,476 637 44,367 
Per cen t  5.9 89.4 3.3 1.4 100.0 

Escapement Numbers 10,451 0 71,312 1,225 38 4 83,372 
Percent 12.5 85.5 1.5 0.5 100.0 

To ta l  Run Numbers 13,053 0 110,964 2,701 1,021 127,739 
Per cen t  10.2 86.9 2.1 0.8 100.0 

I 
N 

Chilkat  Catch Numbers 413 9,636 15,003 23,423 481 48,956 
Percent 0.8 19.7 30.6 47.9 1.0 100.0 

Escapement Numbers 2,071 8,613 35,920 37,173 312 84,089 
Per cent  2.5 10.2 42.7 44.2 0.4 100.0 

To ta l  Run Numbers 2,484 18,249 50,923 60,596 7 93 133,045 
Per cent  1.9 13.7 38.3 45.5 0.6 100.0 
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